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Turbine, fixing device for guide blades and working method for 
removing the guide blades of a turbine 

The present invention relates to a turbine according to the 
preamble of claim 1, a fixing device for guide blades of a 
turbine according to the preamble of claim 9 and a method for 
removing the guide blades of a turbine according to the 
preamble of claim 11. 


DE 195 46 722 Al discloses a guide-blade carrier for a gas 
turbine. On its inside facing the hot-gas duct, the guide-blade 
carrier has a plurality of slots which are arranged one behind 
the other in its axial longitudinal extent and which run in an 
annular manner in the circumf erential direction and are at the 
same time provided with a respective undercut. The slots serve 
to accommodate guide-blade roots of a guide blade. To this end, 
the root of a guide blade is pushed in the circumferential 
direction into the slot running in an annular manner. 

For repair, inspection and/or maintenance work on the guide 
blades, they must be removed from the gas turbine. To this end, 
the gas turbine is opened, so that the guide-blade carrier is 
accessible and the guide blades can be pushed out of the slot. 
The opening of the gas turbine is time-consuming and requires a 
corresponding long shutdown of the gas turbine. 

The object of the present invention is to reduce the downtimes 
of the turbine during repair, inspection and/or maintenance 
work. 

The object is achieved by the features and- measures of claim 1. 
Further advantageous configurations of the invention are given 
in the subclaims. 

The solution according to the invention provides for the guide- 
blade root and/or the guide-blade tip to be capable of being 
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secured by means of a manually releasable clamping device. The 
downtimes of the gas turbine can be beneficially reduced by 
virtue of the fact that the guide blade, to be exchanged can be 
removed through the accessible* combustion chamber. To this end, 
5 at least one clamping device securing the guide blade can be 
reached from the combustion chamber. The one clamping device 
securing the guide-blade root is provided on the inner casing 
and/or the other clamping device secures the guide-blade tip 
and is arranged on the fixing ring. After the release of the 
10 clamping device(s), therefore, each guide blade can thus be 
removed from the combustion chamber without the inner casing of 
the turbine having to be opened. 

In an advantageous development, provision is made for the 
15 clamping device to be capable of being secured to the inner 
casing or to the fixing housing, respectively, and for it to 
fasten the guide-blade root or the guide-blade tip, 
respectively, in an operating position by means of a tie rod 
running in the axial direction. During the fixing of the guide 
20 blade, the inner casing or the fixing ring, respectively, 
serves as an abutment for the clamping device. The tie rod 
fastens the clamping device first on the inner casing or on the 
fixing ring, respectively, and then on the guide blade. 

25 In a further . configuration, to remove the guide blade through 
the combustion chamber, at least that part of the clamping 
device which faces the combustion chamber" can be removed from 
the clearance profile of the guide blade after the release of 
the tie rod. The clearance profile of the guide blade is 

30 described by the contour of the guide blade as viewed from the 
combustion chamber in the axial direction. The guide blade is 
exposed after removal of the clamping device from the clearance 
profile . 

35 If, in a further configuration, the clamping device is fixed in 
a parking position exposing the guide-blade root or guide-blade 
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tip, respectively, this cannot impair the removal of the guide 
blades. Consequently, the clamping device cannot get caught 
inadvertently- on the guide blade during its removal. 
Furthermore, the clamping device is effectively protected 
5 against falling out unintentionally. Components which have 
fallen out unintentionally may lead to mechanical destruction 
during operation of the gas turbine. 

In an advantageous proposal, the clamping device comprises two 
10 radially extending retaining stops which can be fastened by 
means of the tie rod. The two retaining stops of a clamping 
device in each case enclose elements of the inner casing as 
abutment and at the same time the guide-blade root or the 
guide-blade tip, respectively. To secure the guide blade to the 
15 inner casing, the retaining stops can be fastened by means of 
the tie rod. 

The guide blade is advantageously located in the first guide- 
blade row as viewed in the direction of flow of a working 
2 0 medium. This makes it easier to reach the guide blade from the 
combustion chamber. 

The clamping device can expediently be removed from the inner 
casing after removal of the guide blade. 

25 

It. is considered to be especially advantageous if a guide ring 
arranged downstream in the direction of flow of a working 
medium is manually accessible after removal of the clamping 
device fixed to the inner casing. Therefore, in a similar 
30 manner to the guide blade, the guide ring, which is subject to 
wear, can be reached especially easily and quickly for 
maintenance and/or repair work without having to open the inner 
casing of the turbine. 


35 


A fixing device for guide blades of a turbine is described by 
the features of claim 9. 
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The solution according to the invention provides for the fixing 
device to comprise a manually releasable clamping device 
accessible from the combustion chamber. The downtimes of a gas 
5 turbine can be beneficially reduced by virtue of the fact that 
the guide blade to be exchanged can be removed through the 
accessible combustion chamber. To this end, at least one 
clamping device, as fixing device, securing the guide blade can 
be reached from the combustion chamber. The one clamping device 

10 securing the guide-blade root is provided on the inner casing 
and/or the other clamping device secures the guide-blade tip 
and is arranged on the fixing ring. After the release of the 
clamping device (s), therefore, each guide blade can be removed 
from the combustion chamber without the inner casing of the 

15 turbine having to be opened. 

In an advantageous configuration of the fixing device, the 
clamping device comprises two radially extending retaining 
stops which can be fastened by means of the tie rod. The two 
20 retaining stops of a clamping device in each case enclose 
elements of the inner casing as abutment and at the same time 
the guide-blade root or the guide-blade tip, - respectively. To 
secure the guide blade to the inner casing, the retaining stops 
can be fastened by means of the tie rod. 

25 

A working method for removing the guide blades of a turbine is 
described by the features of claim 11. 

The invention provides for a guide blade of the first guide- 
30 blade row as viewed in the direction of flow of the working 
medium to be removed manually through the combustion chamber by 
the sequence of the following steps: 

The clamping device arranged on the inner casing is released, 
35 displaced into a parking position exposing the guide-blade root 
and fixed there again. If appropriate, the other clamping 
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device arranged at the inner fixing ring is released, so that 
the guide-blade tip is exposed. After that the guide blade is 
displaced axially against the direction of flow of the working 
medium, is moved radially inward if need be and is tilted about 
5 the guide-blade tip, so that the guide blade is then free after 
being moved radially outward. This procedure avoids opening the 
entire turbine and considerably reduces the downtimes of the 
turbine which are caused by maintenance and repair times. The 
parking in a parking position prevents the clamping device from 
10 accidentally falling out and thus permits the trouble-free 
removal of the guide blade. 

The invention is explained in more detail with reference to a 
drawing, in which: 

15 

fig. 1 shows a gas turbine in a longitudinal partial section, 
and 

fig. 2 shows the combustion chamber, the hot-gas duct, the 
20 guide blade and the moving blade of the first turbine 

stage in a partial cross section according to fig. 1. 

Figure 1 shows a gas turbine 1 in a longitudinal partial 
section. In the interior, the gas turbine 1 has a rotor 3 which 

2 5 is rotatably mounted about a rotation axis 2 and is also 

designated as turbine wheel. Following one another along the 
rotor 3 are an intake casing 4, a compressor 5, a toroidal 
annular combustion chamber 6 having a plurality of coaxially 
arranged burners 7, a turbine 8 and the exhaust-gas casing 9. 
30 In this case, the annular combustion chamber 6 forms a 
combustion space 17 which communicates with an annular hot-gas 
duct 18. The turbine 8 is formed there by four turbine stages 
10 arranged one behind the other. Each turbine stage 10 is 
formed from two blade rings. As viewed in the direction of flow 

3 5 of a working medium 11, a row 14 formed from 
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moving blades 15 follows a guide-blade row 13 in the hot-gas 
duct 18. In this case, the guide blades 12 are fixed to the 
stator 23, whereas the moving blades 15 of a row 14 are 
attached to the rotor 3 by means of a turbine disk 19 . A 
5 generator or a driven machine (not shown) is coupled to the 
rotor 3 . 

During the operation of the gas turbine 1, air 16 is drawn in 
through the intake casing 4 and compressed by the compressor 5. 

10 The compressed air provided at the turbine-side end of the 
compressor 5 is passed to the burners 7 and is mixed there with 
a fuel . The mixture is then burned in the combustion space 17 
while forming the working medium 11. From there, the working 
medium 11 flows along the hot-gas duct 18 past the guide blades 

15 12 and the moving blades 15. The working medium 11 expands at 
the moving blades 15 in an impulse-transmitting manner, so that 
the moving blades 15 drive the rotor 3 and the latter drives 
the driven machine coupled to it. 

20 The components exposed to the hot working medium 11 are 
subjected to thermal loads during the operation of the gas 
turbine 1. The guide blades 12 and moving blades 15 of the 
first turbine stage 10 as viewed in the direction of flow of 
the working medium 11, in addition to the heat shield blocks 

25 lining the annular combustion chamber 6, are subjected to the 
greatest thermal loading. In order to withstand the 
temperatures prevailing there, said guide blades 12 and moving 
blades 15 are cooled by means of a coolant. 

3 0 Fig. 2 shows a section through a partly shown annular 
combustion chamber 6 and through the first turbine stage 10, 
which is formed from the guide blade 12 and the downstream 
moving blade 15. In this case, the blades 12, 15 are arranged 
radially around the rotor 3 of the gas turbine. The moving 

35 blade 15 sits on a turbine disk 19, which is arranged on the 
rotor 3, whereas the guide blade 12 is 
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fixed to the stator. The guide blade 12 has a guide-blade root 
21 facing the inner casing 2 0 of the turbine 8 and a guide- 
blade tip 22 opposite the guide-blade root 21. The guide-blade 
tip 22 faces the rotor 3 and is secured to a fixing ring 24 of 
5 the stator 23 . 

A clamping device 25 arranged at the guide-blade root 21 and at 
the inner casing 2 0 is located in an operating position. The 
clamping device 2 5 comprises two retaining stops 26, 27 and a 

10 helical tie rod 28, which is only intimated here. The retaining 
stop 27 encloses a projection 29 which is integrally formed on 
the guide-blade root 21 and extends parallel to the axial 
direction of the rotor 3. A further projection 30 extending in 
the radial direction of the rotor 3 is likewise integrally 

15 formed on the guide-blade root 21. This projection 30 projects 
in between the two retaining stops 26, 21 in such a way that 
the latter firmly clamp the projection 30 in place when the tie 
rod 28 is fastened. The inner casing 20 serves as an abutment 
for the clamping device 25, which secures the guide-blade root 

20 21 and thus also the guide blade 12 itself. 

The tie rod 28 runs through the inner casing 20, in which case 
it extends through an axial bore 32 which is in the shape of an 
elongated hole as viewed in the radial direction. Arranged next 
25 to it radially on the outside . on the inner casing .20 is a 
projection 31. 

In a similar manner to the arrangement at the guide-blade root 
21, a further clamping device 25 is arranged in its operating 
30 position at the guide-blade tip 22 and at the fixing ring 24. 
This clamping device 25 has two retaining stops 36, 37 which 
clamp a radially protruding third projection 33 in place on the 
fixing ring 24 by means of a tie rod 38, this projection 33 
• being integrally formed on the guide-blade tip 22. 


35 
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To remove the guide blade 12, the following steps are carried 
out after the clamping devices 25, 35 in the combustion 
chamber, which can be reached by a fitter, have been exposed: 

5 The clamping device 2 5 arranged at the guide-blade root 21 is 
released by the two retaining stops 26, 27 being slackened by 
the release of the tie rod 28 • to such an extent that the 
retaining stop 27 releases the projection 29. At the same time, 
the retaining stop 2 6 is displaced in the direction of the 

10 annular combustion chamber 6 to such an extent that the 
projection 31 can be enclosed by said retaining stop 26. The 
clamping device 25, i.e. the first retaining stop 26, the 
second retaining stop 27 and the tie rod 28, is then moved 
radially outward as a unit. To this end, the axial bore 32 is 

15 designed like an elongated hole in cross section. The tie rod 
2 8 is fastened again in the radially outer position, so that 
the clamping device 2 5 is located in its parking position in a 
secured manner. The guide-blade root 21 is completely released 
from it. As viewed from the annular combustion chamber 6, the 

2 0 contour of the first retaining stop 2 6 is located outside the 

contour of the guide-blade root 21, i.e. the clamping device 25 
is located outside the clearance profile of the guide blade 12. 

The guide-blade tip 22 is exposed in a similar manner by the 
25 tie rod 38 of the clamping device 35 arranged on the fixing 
ring 24 being released for this purpose, so that the retaining 
stops 36, 37 release a third projection 33 integrally formed on 
the guide-blade tip 22. The movable clamping device 35 is moved 
radially inward to such an extent that it encloses a projection 
30 34 of the fixing ring 24. The clamping .device 35 is then 
fastened again, so that it is located in its parking position. 
In a similar manner to the clamping device 25 at the guide- 
blade root 21, the clamping device 35 arranged at the guide- 
blade tip 22 is located outside the clearance profile of the 

3 5 guide blade 12 . 


PCT/EP03/13711 
2002P20039WOUS 


- 9 - 


The guide blade 12 thus exposed can now be removed from the 
guide-blade row 13 by being displaced against the direction of 
flow of the working medium 11 and by then being displaced 
slightly radially inward. This displacement path is identified 
5 by the arrow 40. The guide blade 12 is then tilted about the 
guide-blade tip 22 in the direction of the combustion chamber 
6. After that, the guide blade 12 is moved into the combustion 
space 17 of the annular combustion chamber 6 and' removed from 
the gas turbine 1 . 


10 


